Neuroprotective effect of sulfated polysaccharide isolated from sea cucumber Stichopus japonicus on 6-OHDA-induced death in SH-SY5Y through inhibition of MAPK and NF-κB and activation of PI3K/Akt signaling pathways.
The purpose of this study is to investigate the protective effect and molecular mechanism of the sulfated polysaccharide (SJP) isolated from the sea cucumber Stichopus japonicus against 6-OHDA-induced toxicity in SH-SY5Y cells. The results showed that SJP could protect SH-SY5Y cells against 6-OHDA-induced cell injury. We found that SJP effectively improves cell viability, decreases LDH leakage, and reverses morphological damage. Moreover, SJP significantly increases SOD activity but decreases MDA levels and ROS generation. Effect of SJP on 6-OHDA-induced cell death in SH-SY5Y cells is associated with an arrest in the G1/S phase of the cell cycle and inhibits the expression of Cyclin D3. 6-OHDA-induced intracellular generation of ROS and mitochondrial dysfunctions, release of cytochrome c, imbalance of Bax/Bcl-2, cleaved caspase-9/caspase-9 and cleaved caspase-3/caspase-3 ratio, and p-p53 activation were strikingly attenuated by SJP pretreatment. Meanwhile, SJP counteracted NF-κB activation, thereby preventing up-regulation of iNOS and intracellular NO release. The data provide the first evidence that SJP protects SH-SY5Y cells against 6-OHDA toxicity possibly by inhibiting MAPK and NF-κB and activating PI3K/Akt signaling pathways. Thus, SJP is a candidate for further evaluation of its protective effects against neurodegeneration in PD.